the State Natural History Society at Normal. Ernest was the second of five children, four of whom survived to adulthood. In 1884, when Ernest was eight years old, the family moved to Urbana, Illinois, where he grew up while his father was Director of the State Laboratory of Natural History and Chief of the State Natural History Survey.
Of his early years he has written, "As I look back upon my boyhood it seems to me that my time was full in spite of the fact that Urbana is flat and the country was a wilderness of corn, oats, and clover. I had a horse, a colt, a cow and calves, a dog, chickens, rabbits, and I cared for the yard and garden and carded coal for seven stoves in the house. I hunted, trapped muskrats, played baseball and swam." So he seems to have had an active boyhood typical of the late nineteenth century.
He finished high school by the time he was 15. Because he was too young to enter college, he helped collect bird specimens which were then mounted and labeled for the Columbian Exposition of 1893 in Chicago. He first majored in Natural Science and Zoology at the University of Illinois, completing this work in 1897. During this period he spent his summers working for the State Natural History Survey. Ernest was extremely conscious of his father's scientific prowess and was sensitive to his parents' advice on all matters. Yet, he had moments of youthful doubt about his own abilities and the direction his college course was taking him. He also had an inherent strong determination which led him, in the middle of his college years, to scratch on the windowpane of his room, "I Will. Ernest Browning Forbes. Feb. 2, 1895." The house in which he lived in Urbana still stands and is owned by the University. In 1956 1 was able to obtain the windowpane, flame it and send it to him. His reply was, "The momento of nearly 62 years ago has meant more to me than anyone can fully understand ..... I was lying awake nights trying to see my way ahead, but had accom- While at the University, Ernest met Lydia Mafia Mather, who was to become his wife. They were married on August 18, 1903 and in early September were in Columbia, Missouri, where Ernest had been appointed as Assistant Professor of Animal Husbandry. At Missouri, Forbes' research program initially dealt with studies of protein supplementation to corn for growing and fattening hogs. In the four years he spent there he produced three bulletins covering his work. These experiments showed clearly the beneficial effects of adding protein and mineral supplements, and although they were rough in detail, they did serve the broad purpose of indicating an area of research requiting further attention (Forbes, 1909) .
In 1907 Forbes joined the Ohio Experiment Station at Wooster, where he became Chief of the newly organized Department of Nutrition. The next 13 years were spent at Wooster, except for 16 months out for military service in World War I. These were busy years. He wrote a thesis, submitted it to the University of Missouri and was awarded his Ph.D. in 1908. He continued to modify and improve his research techniques dealing with the response of swine and dairy cattle to a variety of combinations of feedstuffs affecting protein and mineral nutrition. His group designed an excellent metabolism crate suitable for conducting balance studies with swine and sheep, thus enabling them to conduct both metabolic balance studies and longer-term growth studies in which carcass physical and chemical characteristics could be examined. This work confirmed the usefulness of linseed oil meal, soybeans, tankage and skim milk as supplements to corn for growing swine and also led to his concept that the mineral component of feeds was a determining factor in their specific value. A unique and successful series of 60 mineral and nitrogen balance studies with dairy cattle first showed the unavoidable losses of calcium, magnesium and phosphorus during lactation. In addition to his experimentation at Ohio he published two reviews, one a 50-page review of the mineral composition of animal bodies and feedstuffs and physiological aspects of the roles of minerals in animal physiology. This revealed the elementarystate of knowledge in this field at that time. More influential was a 748-page review of the literature on phosphorus metabolism (Forbes and Keith, 1914) .
In February 1918 Forbes entered military service and was commissioned as Major, Sanitary Corps, Food and Nutrition Division. In July he went overseas, where he inspected and made recommendations on rations in army camps and hospitals in France. He was discharged in March 1919 and returned to Wooster.
After a year back at Wooster he joined the United Chemical and Organic Products Company of Chicago, where his job was to develop economical mineral supplements for farm animal rations. Following this he spent a year with the Institute of American Meat Packers, giving attention to the importance of meat in the diet and its publicity. During this period he was continuing his research interests, as indicated by the publication of a bulletin on experimental procedures as a joint effort of the National Research Council and the American Society of Animal Production (Forbes and Grindley, 1923) . This is an example of Forbes' continued activities in influencing animal husbandry experimentation to improve in any way possible research techniques to make the results more meaningful.
Dr While completing and publishing some of Dr. Armsby's work, Dr. Forbes had opportunity to evaluate the status of calorimetric research. He then initiated an extensive program, modeled according to some of Armsby's concepts, concerned with utilization of nitrogen and energy of feeds by cattle. The most noteworthy series of studies included utilization of feed energy for maintenance, body increase and milk production; the associative effects of feeds; the effect of plane of nutrition on energy utilization; and the base value of heat production to be used in determining the net energy of feeding-stuffs (Forbes and Kriss, 1932) . It was found that as plane of nutrition rose from fasting up through maintenance to super-maintenance, the curve of heat production was S-shaped. This had great bearing on the interpretation of net energy values as then calculated, and it became apparent to Forbes and his associates that "...net energy values are so sensitive to the conditions of determination that they cannot be regarded as constants applying to conditions of feeding practice."
Another result of these studies was development of a principle referred to as the "law of maximum normal nutritional value." This was defined by Dr. Forbes in one of his more lengthy sentences: "An individual foodstuff expresses its normal and most characteristic nutritive value, for a given kind of animal, under specified conditions governing nutritive requirements, only as it is a part of a ration which is qualitatively complete and quantitatively sufficient, for the conditions existingexcept as it may express the same value by virtue of the capacity of the animal temporarily to protect itself from food nutrient deficiency by drafts upon the nutritive reserves of its own body, or as it may express even higher apparent value, under certain pathological conditions, or during undernutrition, by virtue of the protective or body-sparing capacities of nutrients" (Forbes, 1933) .
In addition to the studies with the large animal calorimeter, Forbes' group conducted a large mineral and nitrogen balance trial throughout a complete cycle of lactation and through the following pregnancy with 12 dairy cows. This experiment was notable for its size and for the month-to-month picture of the mineral balance, indicating that when animals were fed normally acceptable rations the negative mineral balance incurred during lactation could be made up during the dry period (Forbes and Collaborators, 1935) .
It became apparent in the latter portion of the 1930s that the expense of running the manually operated calorimeter could not be justified, either financially or with regard to manpower. The work with the calorimeter had clearly established the reliability of indirect calorimetry, so this technique was adapted to studies of energy exchange using albino rats as more affordable subjects. The bases for these 10-week feeding period studies were to use the body balance procedure in growing rats (Forbes et al., 1944) or to make a complete accounting of all nilrogen, carbon and energy consumed and excreted by adult rats (Forbes et al., 1938) . The heat production can be calculated from either of these sets of data. Equicaloric diets and paired feeding ~were used. It was found, for example, that as the protein content of the diets increased from 10% to 45% the heat production decreased at a moderate rate. This was judged attributable to the lower metabolizable energy content of the equicaloric (gross energy basis) diets, and is a very different effect from that obtained from the determination of the specific dynamic effect of protein fed alone. In a similar experiment in which the fat content of equicaloric diets varied from 2% to 30%, fat gained increased as the fat content of the diets increased and the calculated heat production decreased, indicating a more efficient energy utilization of the higher-fat diets.
Dr. Dr. Forbes took his major avocation, gardening, seriously. In Missouri he planted 28 fruit trees, 100 strawberry plants, also blackberries, raspberries, dewberries, asparagus and potatoes. In Wooster he had a smaller, but sizable, garden which, he said, "...will help Lydia to feel at home here." In State College he continued with a garden as long as he was able. His grapes and endive, Bing cherries and Seckle pears were family traditions, and he has written that, "I just like to make a good garden."
His family of five children remembers him as a concerned parent with the welfare of each of them of prime importance to him. He and Lydia were a good team for 63 years, in large measure a reflection of his view that "Lydia is the best thing that ever happened to the Forbes family." In the 1930s he spent much time tracing the ancestry of his four grandparents, particularly in an attempt to verify beyond all doubt the tale that his Forbes ancestor had been a Scottish soldier and had come to this country in 1652 as an indentured servant. Although he uncovered many clues and accounts tending to verify this story, the final proof never showed up.
Dr. Forbes was a charter member of the American Society of Animal Nutrition, which was formed in 1908 and was forerunner to the American Society of Animal Production. He served on many of its committees, was President in 1914 and 1915 and has been given credit (Briggs, 1958) for insisting that annual meetings be something more than social gatherings. In 1934 he was the honored guest of the Society, and his portrait was hung in the Saddle and Sirloin Club along with others who have been given this, the highest honor of the Society (Howe, 1934) . He was also a charter member of the American Institute of Nutrition and was one of the six living Founders of the Institute on the first list of Fellows chosen in 1958. He was on the first editorial board of the Journal of Nutrition and served on it for many years.
In 1919 he was appointed to the original subcommittee on Animal Nutrition of the National Research Council and was chairman of this subcommittee from 1922 to 1927. In 1940 he was elected as a foreign member of l'Academie Royale d'Agriculture de Suede. He was a member and Fellow of the American Association for Advancement of Science, a member of the American Chemical Society, Sigma Xi, Alpha Zeta, Phi Lambda Upsilon and Gamma Sigma Delta.
He remained a resident of State College until his death on September 8, 1966, two months short of 90 years of age. As Black has written, "Dr. Forbes had a thorough grasp of the field of energy metabolism and was one of the foremost men in the field during his time at Penn State. He was constantly seeking to discover why things happened as they did, was thorough in his appraisal of the problem, was a careful and accurate experimenter and promoted these ideals, was a clear thinker and writer and devoted himself wholeheartedly to his profession" (Black, 1970) .
